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NORTHEAST DEMONSTRATION FARM AND 
EXPERIMENT STATION, DULUTH 
l\I. J. THO;\IPSON, Superintendent 
The following is a summary of the experimental an<l dcmonstra-
tional work in progress during 1917 at the Northeast Snbstation of 
the University of :Minnesota, Department of Agrirnltme, located 
near Dulttth. 
THE SEASON OF 1917 
The season of 1917 was rather unfavorable. owing to cold and 
drouth. Pastures, forage crops, and potatoes suffered, but grain and 
roots yielded well. It was a season of contrasts. There was scant 
snowfall till l\farch. The gronnd froze to a depth of six feet or more 
with conser1uent injury to clover and winter cereal crops. The :\Iarch 
snowfall broke all records for a single clay or month. l\Iay and 
November e(1t1alled previous low records for rainfall, \\'hile October 
and December broke all records for low temperature. The dry season 
put the soil in excellent shape for planting and later tillage. 
TABLE I 
TEMPERATURE AND PRECIPITATION FOR 1917 
fi.ilcan mnxi111m11 tcm· 
JH:rature, dcgTces ..... . 
!\.fcan mi11i11111111 tcm-
prraturc, dl'grc('S ..... . 
Mc;1n temperature, d<'-
grcrs·-I 917 .......... . 
1\tean 1C'mpcraturc, de-
g1Tl'S-11ormal or avrragr. 
!vlaximum temperature, 
dt'grccs .... , , , , , .. , .. 
Mitdmnm temperature, 
clcgrt'rs . , ........... . 
Jan. Feb. I Mar. i Apr. I May-IJtme I July Aug. 
,, " i • I " I ,, I ,, I ,. ,, 
-4 : -IO 
I I 11.6 24 30 I 40 I 52 47 
• I 33 45 ii 54 ! 65 59 
JO 9·71 37 48 58 64 63 
6 i 
40 .17 5.1 83 83 I 94 87 
-30 -32 -22 IO 20 27 I J6 28 
Sop. , Oct. Nov. \Dec. 
-.--1-·-
65 I 4 I 42 I 4 
.J21 2<i 26 -5 
53 JJ 
15 
79 58 37 
8 11 -35 
Prccipitatiou, inchcs-
I9I 7 ... , .. , . , ...... •. 
PrcCipitntim1, iuchcs-
normal ........ , ..... . 
0.4410.91 J.02 1.4 0.641 I.9I I 2.95 1.75 1.9 
0.98: 0.99 I,55 2.14 J.47 4.5313.65 / J.53 3.6 
J.7 0.05 1.22 
2.7I o.6 ' 1.22 
• l\faxim11m thcrmonictcr out of order for nine days in :March. 
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FIELD CROP TRIALS 
_In cooperation with the Division of Agronomy and Farm l\Ianagement 
of the Central Experiment Station 
OATS 
Five varieties of oats were under test. The 1917 ·crop required 
from t\YO to three weeks longer to mature than the 1916 crop. The 
time unit nried from 108 clays for :--Jinncsota No. 261 (Kherson) to 
l 33 days for \\"bite R11ssian (side). For the last three years the 
earlier varieties ha\'C done better than the later ones. It has been 
necessary to grow the variety test crops of oats, barley, and peas on 
new, rough, unfertilized land. This accounts for the relatively lower 
yields of these crops. The average production per acre for the three-
year period, 1915 to 191;:, was: :\linnesota No. 26, 51 bushels; Minne-
sota No. 295'. 49 bushels; :\Iinnesota No. 281, 43 bushels; White Rus-
sian, 42 /i bushels; :\Iinnesota No. 26r, 40 bushels. 
BARLEY 
Four varieties of barley were gmwn. The time required to grow 
this crop Yariecl from 104 days for \\'bite Hull-less to l r l days for 
Princess, or about l/ days longer than in 1916. :Minnesota No. 105 
has giyen the best yields for the two-year period. ·white I-foll-less has 
surpassed in earliness of maturity, while the two-row type has been 
disappointing in both respects. For the two-year period, :\Iinnesota 
Xo. 105 averaged 23y~ bushels per acre; \Vhite Hull-less, 19/'i bushels; 
Oclerbrucl:er, 19 bushels; Princess, 13 lmshels. 
FIELD PEAS 
Five varieties of p<.:as were grown. For two years out of three 
:\I innesota I\ o. 95 peas ha Ye frozen down. For the remaining four, 
the growing period varied from 104 days for Alaska and common to 
12..J. days for Arthur, an average of 24 days more than in 1916. Va-
riety yields for 1917 were: Arthur, 16.6 bushels per acre; Alaska, 16 
bushels; :\Iarrowfat, 13.3 bushels; Common, 12.4 bushels. 
HAY 
O\\·i11g to the dry season the hay crop was the lightest in years. 
The fo!Jo,ving yields \\"ere secured from various fields: Old pasture 
grown up to timothy, I. I 3 tons per acre; two-year-old seeding, I.6 tons 
per acre; seedings of 1916, l .94 tons per acre. One cutting only is 
made each season, and manure is applied to the stubble. 
AND EXl'EUl.\fl:.NT STA.TJOX, DUJ.UTll. 1•11i 
POTATOES 
In cooperation with the Division of Horticulture of the Central 
Experiment Station 
i 
A study was made of the effect of place on the Early Ohio yariety 
of potatoes. Potatoes of the same variety were obtained from different 
places and grown on the same soil under like conditions to see what 
difference would occur in type and yield. Seed stock was obtained 
from southern Minnesota and from three potato-growing sections of 
the central and northern parts of the state. 
TABLE II 
E1.-1'ECT OF Pl.ACE ON 'fYPF. AND YIELD OJ-' EARJ.Y Omo POTATOES 
Number Source of stock I ,_ 
Yicl<l per acre 
I Firsts Seconds Total 
-·-1---··-:--··-··----:---··-
n~ · n~ n~ 
4/17/017 Faribaldt ................. i 136.15 JR.20 I i4-·35 8/17/D17 Hawl<·y 
··················· 
162.97 15.9+ I i8.91 
;/17/ll17 Moorhead I 185.22 l b.37 ~01.~Q ................. I 
;z/17/D17 Anoka .................... 170.8:; .i8.o6 ~oX.1.J 1 
6/17/D17 Duluth 
··················· 
; 
IQ! .57 I 7.57 .zo•1.n-i 
' 
J/17/J)i7 Cran cl Hapi<ls .............. I 198.18 .J>.6; ,;qo.XJ I 
;\!tho this work has Leen carried on but one year an<l conclusions 
can not be drawn, it would seem that northern-grown seed excels in 
vigor and productive power. An examination of the potatoes showed 
a marked tendency toward a uniform type, especially on the part r1i the 
northern-grO\vn stock. 
MISCELL\:--JEOUS CROPS 
The unfavorable season seriously affected miscellaneous crup,; un-
der test. Frost injured I 5 \'arieties of corn (sweet, flint, and pop-
corn) fully a month hdore maturity. Buck\\"heat, I'roso and :-:.iberian 
millets were affected in like manner. Flax matured in 105 c!a~·,; and 
speltz in I r8. American· Purple Top rutabagas out-~·ielclecl other 
varieties. 
ORCH.\RD TRIALS 
The fall of 1916 was tmusually dry and the winter follo\\'ing \\"as 
defit·ient. in snowfall until March. i\s a consequence, orchard stork 
suffered severely. Basing the percentage of trees killed or very 
severely injured upon the total number of that variety. the following-
losses were suffered: J-Iibcrnal, ro.6 per cent; \Vealthy, I r.3 per 
cent; Duchess, 22 per cent; Anisim, 19.7 per cent; Patten's Greening, 
25.0 per cent; Okabena, 31.3 per cent. This follows \"cry closely the 
observations on hardihood made the previous winter. Perfection cur-
.-, NU'(lf<l OF .\"ONT!! f;'. JSF fJ!i.l/O,VSTN.·JTION F,l!<,\J 
rant and Carrie g-ooseberry promise very wdL l\Iinnesota No. I and 
X o. 4 raspberry and No. 3 and No. 935 strawberry, obtained from 
the Fruit Breeding Farm at Zumbra Heights last spring, made good 
growth this season and produced some fruit. ' 
Soil fertility in the orchard is being maintained by green manuring. 
:\ crop of rye sown in October, 1916, was turned under early in July, 
1917, and rutabagas sown. These in turn were disked in, in October 
and rye again sown which will be plowed under in July, 1918. 
FERTILIZEH. TRIALS 
A. PHOSPHATE AND :MANURE EXPElUMENTS 
In coiipcration with the Division of Soils of the Central Experiment 
Station 
The fertilizer work was begun in II) rG when potatoes and rnta-
bagas were grown with applications of ground rock phosphate and 
acid phosphate alone and in combination with manure. This work 
,,·as repeated in r917 and extended. to cover oats. Lime was applied 
to the west half of each plot in the fall of 1c;16. This new factor will 
probably become more prominent in connection with the clover plots 
oi 1<)18. 
Kn· TO T.1u1.Es Ill, IV, V 
Plots r, 7, 13-Chcck plots 
Plots 2, 8, 14-Rock phosphate, 1 ton per acre , 
Plots 3, 9. 15-Rock phosphate, I ton per acre 
M anurc, JO tons per acre 
Plots 4, JO, 16--'.\[anure, JO tons per acre 
Plots 5, I I, I 7-'.\Ianure, JO tons per acre 
Acid phosphal\', 360 pounds per acre 
I'l<Jts 6, 12, 18-.'\cic.1 phosphate, 360 pounds per acre 
H<xk phosphate \\"as applied in .\fay, 1916. 1\Ianure was applied 
annually on the grain 'stul>ble and the acid phosphate is distributed 
oyer the culti,·atcd crop of potatoes and rutabagas. 
The dry season of FJI 7 possibly accounts for the poorer showing 
of the manured bnd as compared \\"ith the l!JIO crop, as soil conditions 
were lc~s fa\'oral)le for the thorn mixing of nnnure and soil, for the 
propt'r mm·ements of soil water, and for the decay of manure and 
the rdea~e oi fertility. 
The data confirm the results of 1916 with maximum yields on 
manure plots. The yields of tops are erratic. Plant lice were espe-
cially uad this year on the first three plots of each series and on the 
limed half, thus materially reducing the yield of tops. 
AND EXI'EUL\IEST STATJO.\', DULl.:TJI, 191i 9 
TABLE III 
PoTATO Yrnr.Ds ON PHOSPltATE-MANURE PLOTS 
Yield per acre 
Plot Treatment 
----- -----
Lime~ I ~~limed ! To~ 
Check ............................. 278.0 138.6 I 145.3 142.0 
2 Rock phosphate ..•..............•••• 223.0 216.6 I 193-3 205.0 
3 Rock phosphate and n1anure ......... 215.0 184.0 150.0 167.0 
4 Manure 
··························· 
176.0 172.6 147.0 160.0 
5 Manure and acid phosphate .....••••• 185.0 20..?.0 186.6 194 .. 1 
6 Acid phosphate ................••.•• 175.0 180.0 155.0 168.0 
7 Check 
····························· 
1 t6.o 205.3 210.6 208.0 
8 Rock phosphate ........•..........•. 157,0 168.0 1.18.0 I ~.1.0 
9 Rock pho•phate and 1nanurc ......... 233.0 148.0 186.0 I6i.O 
10 1\frmurc ........................... z23.o 178.7 I iO.O t; 4·.~ 
II Manure a1H{ acid phosphate •.....•... 2 IJ.O 182.6 162.6 I 72-i 
12 Acid phosphate .•...•..•.•.......... 137.0 148.0 I ~5-3 151.7 
13 Check ............................. 91.0 r,16.8 107 .• 1 122.0 
14 Rock pho,phatc .......•.......•.•... 119.0 142.0 118.0 130.0 
15 Rock phosphate an<l 1nanure ......... 133.0 96.0 124.66 I 10.,1 
16 Manure ........................... J 25.0 130.0 122.0 12(,.0 
17 Manure an cl acid phosphate ........•. 127.5 155.3 152.6 t 5-i..o 
18 Acid phosphate .......•............. 116.0 124.6 100.66 I 1 J.i 
Averages 
Check plots ....................... · 161.66 
' 
160.z I ;i4.4 157.3 
Rock phosphate ..................... 166.3 175-5 149.76 16z.hti 
Rock phosphate and rnanure ......... 193.66 143.66 153.55 148.i 
Manure ........................... 17~-66 160.4 146.33 153.4_1 
Manure and acid phosphate .......... 175.16 180.0 167.11 173.67 
Acid phosphate ..................... 142.66 164.0 155.1 * I 59·5 
-··-. -· ---
*Plot 18 occupies muck soil, distinct from the clay of the other plots. Since the 
po'tatoes froze down a week earlier, the yields are not included in the average. 
Plot 
2 
3 
4 
5 
6 
7 
8 
9 
lo 
TABLE IV 
Yrn1.Ds OF RuT.IUAGAS ON PuosPHATE-1\IANURE PLOTS 
Treatment 
-----·---·---
Check ........... , , . , . 
Rock phosphate ...... . 
Rock phosphate and 
1l"i.:l11UfC • , .•... , , • , • 
Manure ............ .. 
Manure anc\ add phos-
phate •..........•.• 
Acicl phosphate .....•.. 
Check .•••..•.••...•.. 
Rock phosphate ....... . 
Rock phosphate and 
Roots 
Tons 
q.5 
16.75 
15.95 
10.05 
17.0 
I 5.25 
14.05 
17.0 
manure . , , . . . . . . . . . 21.0 
Manure • . . . • . . . . . . . . • 19.0 
Tops 
Tons 
1.82 
3-7 
4.GJ 
4.6; 
4··1 
2.95 
3.25 
2.32 
I 
Yield per acre 
Limed Unlimcd 
Roots I Tops ~-oo_i_s ! 2o_p_s_ 
-::;:~-:-.- i -::;:~ Tons I Tons 
1.14 ! l.J . J.5 ' 0.5 
7-54 3.6 8.02 ' 5.22 
I ~:~611 
12.8 
14.9 
3.22 ~ 
5.2 
4.24 
3.2 
3-5 
3.2 
12,0 
11.2 
13.2 
14.62 
4.4 
6.6 ·1 
2.96 
4.0 i 
2.1 ! 
4.0 I 
2.151 13.8 
2.41 8.8 
4.82 14.2 
5.34 14.0 
5.6 
5.0 
Entire plots 
Roots i Tops 
Tons Tons 
1.32 0.() 
7.78 4.41 
11.98' 
8.6 
13.0 : 
14.76 I 
3.81 
5.9 
3J. 
3.6 
2.8 
3.6 
TABLE n·-co11ti1111t·d 
YIELDS or l<uTABAGAS or-; PnosPHATE-Ao-fAKuRe PLOTS 
Plot TrC'atmcnt 
! Roots 
Limed Un limed Entire plots 
Tops 
Roots 1 Tops ~~ot~ I Tops Roots 
II 
12 
13 
14 
15 
16 
17 
18 
Aver· , 
ages• 
Manure and acid phos· 
phatc ............. . 
Acid phosphate ....... . 
Ch<ek .............. . 
Rock phosphate ....... . 
Rock phosphate and 
manure ........... . 
.Manure ............. . 
~!anurc and acid phos· . 
r:hate .............. I 
Ac11l phosph;1tr . ... , .. . 
\hecks .............. . 
Roe k phosphate ....... . 
Rock pho<phatc and 
manure ........... . 
:\fanurc ............. . 
~Ianurc an<l acid phos- I 
phatc ............. . 
Acid phosphate ........ I 
Ton• 
19.0 
18.1 
17.3 
13.65 
13.85 
I 5.7 
12.5 
16.93 
17.91 
I 
16.171 
16.67 
Tons 
1.78 
1.87 
2.03 
2.15 
1.94 
2.36 
2.f2 
2.85 
:::91 
2 .• p I 
Tons 
8.8 
17.44 
8.36 
7.34 
9.93 
13.81 
8.93 
G.31 
•Yield on Plot 18 is not included in the aYcragc. 
TABLE V 
Tons 
5.2 
4.4 
7,.16 
5.2 
5,2 
8.821 
2.0 
2.16 
3.99 
4.0 
4.41 
5.79 
3.75 
3.25 
Ton• Tons 
13.16 I 4.0 
8.16 i 2.8 
3.12 ! 2.0 
7.84 I 6.o 
12.6 ; 4.72 
I 5.561 7.0 
11.441 2.76 
6.o a.o 
.1.94 
10.16 
13.6 4.9 
6.25 
3.24 
2.93 I 
Tons 
9.82 
6.88 
5.72 
6.12 
10.7 
16.5 
9.9 
6.67 
6.68 
9.5~ 
I 1,77 
14.81 
10.57 
7.38 
OAT YIF.LDS ON PnosrnATE-~IANURE PLors 
Plot 
2 
4 
7 
ll 
9 
10 
!I 
12 
13 
q 
I~ 
1(1 
17 
18 
.·\ycragcs 
'Treatment 
Check 
Rr1\k phosphate . ............. , ...... . 
Rock phosphate and manure . ........ . 
:'\Ia1111rc ........................... . 
:\L1nurr ;incl acid phosphate .......... . 
J\ci<l phosphate . .................... . 
Check ............................ .. 
Hock phosphate, ................. , .. . 
Ho( k phn.,.phatc and manure ......... . 
:'.\J a1111rc ...........•...•....•....... 
:'\lanurc and acid phosphate .......... . 
Aci•I phosphate ..................... . 
Check ............................. . 
Rock phosphate ....... , ...... , ....... · 
Hock phosphate an<l manure ......... . 
:\lanure ........................... . 
:\fon11re ;md ncid phosphate ...... .... . 
Aci1l phn!'phate ..................... . 
Chocks ........................... · .. 
Rock phosphate ..................... . 
Hock pho!'phate and manure . ........ . 
:'\[anurc .... ,l ••••••••••••••••••••••• 
)I an ilTe an cl acid phosphate . ......... . 
Acid phosphate .....................• 
All plots ........... , •.... , .....•.... 
• P.1rtly <>att'n off. t Partly lodged. 
Yield per acre 
Grain Straw 
Bu. Tons 
2i.46 
.19.0 
='2.0J 
46.25 
_i:;2.03 
rio.7 
(iO.i 
.14.92 
s4.92 
66.48 
s.~.92 
r.0.7 
60.7 
(.9.37 
69.37 
66.48 
69,37 
66.48 
49.61 
54.44 
58.77 
59.74 
58.74 
62.63 
57.23 
0.93* 
o.61t 
1.08 
0.91 
l. I 5 
0.97 
o.86 
I.OJ 
1.14 
I. IQ 
1.24 
I.2 I 
I. I 
1.18 
1.28 
1.41 
1.58 
I. 71 
0.96 
0.94 
1.16 
1.17 
1.34 
1.3 
1. IJ 
Tops 
Tons 
4.6 
3.6 
4.58 
5'.6 
2.38 
2.08 
4.66 
5.99 
3.,12 
J.09 
AND EXI'El\I.l!ENT STATIO:\', IJL:IXTJ/, l<Jli 11 
The crop of 1917 was the first grain taken off the fertilizer plots. 
The fertilizer applications were made in 1916 on the potato-rutabaga 
crop. The crop on Plot I was eaten off slightly and that 011 Plot 2 
lodged. The yields were consequently reduced 011 these plots. 
B. CLOVER UTILIZATION 
The clover utilization work is designed to show the comparative 
effect on soil of taking off the clover crop as hay, of pasturing it, and 
of plowing it under at the time of maximum growth. The first year 
six plots are sown to clover with oats as a nurse crop. The second 
year hay is harvested off two plots and weighed, two plots are pas-
tured, and two are plowed under. In 1917 the two hay plors-3 and 
3-yielded 1.05 tons and I. I 2 tons respectively; the pasture plots-
I and 4-each maintained a cow for twelve days; Plots 2 and 5 were 
plowed under in August. 
PASTURE TRL\LS 
A. Pi\STUim VALUES IN PIWDUCl:\G BUTTE!ff.\T 
The work on pasture values described in the I <JI 5 and 1<JI6 re-
ports was continued in 19r7. No grain was feel this sea,;on and the 
period of record dates from June r to October I. No credit is given 
for pasturage after Octoher r, nor for the gains in weight recorded. 
Grade Guernsey cows were used. The drouth made the pasturage 
inferior to that of 1916. 
Average weight of cows J unc 1, pounds ............................ . 
Average weight of cows October r, pounds ........................... . 
Average gain in weight per cow, pouncls ........................... . 
Total pro<luction of butterfat, four co11·s-122 days, poun<ls ........... . 
Average pric<' of butterfat, June r to October r, cents ................ . 
Total valt1<' of procluct, day and night pasture, 4 months ............. . 
Total value of product, day pasture only, 4 months ................ . 
Total value of product, day pasture only. per acre ................... . 
B. PASTUI-1.E VALUES FOR YOUNG STOCK 
831.5 
8q1.o 
(JO . .) 
374.5 
. 43.5 
$162.90 
$~1.45 
$ !(J,2C) 
\\'eights of stock were taken June r ancl October iS, the beginning 
and close of the clay and night pasture season. Day pasture continued 
until December r. \\Tater \Vas available but no grain was feel. The 
drouth of 1917 affected pastures severely, and the young stock suffered 
more than mature cattle. The average daily gain was 0.527 pound as 
compared with 1.59 pounds in 1916. 
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C PASTURE VALUES FOR WORK HORSES 
X umb<:r of horsrs fed .............................................. . 
Average weight of horses, stall feeding, period 1,• pounds ........... . 
:herage weight of horses, pasture feeding, period 2,t pounds ........ . 
Hay consumed daily per horse, period I, pounds ...................... . 
Hay consumed daily per horse, period 2, pounds ...................... . 
Daily saving-four horses-while on pasture ........................ . 
Duration of pasture, months ........................................ . 
:'.\Ionthly saving on roughage ........................................ . 
Seasonal saving on roughage ........................................ . 
4 
1,378.0 
1,381.0 
18.0 
8.o 
$1.30 
4 
$9.00 
$27.00 
In spite of heavy midsummer work and the poor pasture of the 
season, the horses kept up weight on night pasture. To feed savmg 
must be added the labor sa vecl in barn chores, in the health of the 
horses and in the utilization of feed that otherwise probably would 
have been wasted. 
FEEDING TRIALS 
A. SELF-FEEDERS FOR YORKSIIIHE PIGS 
'hro litters of pigs are produced annually from each brood sow, 
gr0\n1 to six m:cks of age, and sold to farmers. They arc weaned 
\\'hen fonr \reeks old and giYen a milk ration and access to a self-
feeder. It \\'as difficult to get the same feeds at all times, so a variety 
\\'as fed. The pigs consumed 30 pounds of tankage worth $r.20; 30 
pounds of ground oats worth 53 cents; l 50 pounds of shorts worth 
$3; 80 pounds of hominy \\·orth ~2 . .fO; 38,+ gallons of skim milk worth 
$15.52; 19.f gallons buttermilk costing $r.94. The total value of dry 
ked~ \\'as $8.26, and of milk $17.40. Sixty-four pigs were feel. Each 
pig consumed 50 pounds of dry feed at a cost of 13 cents, and 9 gal-
lons of skim milk and buttermilk at a cost of 28 cents. The total cost 
of feeding pigs from weanin~ time to sale was 41 cents each. They 
sold ior $5 each. 
D. ~IAINTENANCE OF BROOD SOWS 
The eight brood sm\·s were fetl one grain and one rutabaga ration 
daily during the \\'inter of 1916-1917 and came through nicely. They 
consumed l 0 per cent grain ration, garbage and skim milk and butter-
milk during the late spring. J\ f ter weaning spring litters and breed-
ing for fall litters. the following data were taken : 
* Perio<l t, June, Octo1)cr, XovcmLl•r. 
t Period 2, July, August, September. 
Date 
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A"erage 
weight 
of sows 
Uation fed 
One pound of grain per hundredweight, pasture, and milk 
IJ 
July 7 •.•• 
Aug. 5 .... 
Pounds 
229 
243 Same ration until Aug. 15, then buttermilk and pasture only until 
Sept. 20 
Sept. 5 .... I 
Oct. 20 •••• I 
One pound of grnin, pasture, and buttermilk from Sept. 20 
It is evident pastures were too short to maintain weight, supple-
mented by milk alone. The normal seasonal ration of 0.5 pound of 
grain per hundred pounds in addition to pasture and buttermilk might 
have sufficed, but the I-pound ration insured strong fall litters. Each 
sow consumed 3 pounds of grain daily, at a cost of 5y? cents, and 1.75 
gallons of buttermilk costing I ;J4 cents, making the total cost daily of 
purchased feeds, exclusive of pasture, 7~ cents. 
C. WINTER FEEDING OF HEIFERS 
The study of winter feeding of heifers was planned to learn what 
could be done with local, farm-produced feeds in growing heifers. It 
supplements the summer pasture work. The animals were ailowed 
what hay they would eat, 5 pounds of roots, and 2 pounds of grain. 
... ~ 
Name Age I Weight Weight 
Dec. 1, 1916 June 1, 1917 
Helen .................•........ 
June 2nd ........................ I 
Angeline 2nd .......... · · · · · · · · · · II 
Climax 2nd ............•......... 
Months 
14 
12 
JO 
8 
Pounds 
555 
489 
472 
.Ji•J 
LAND-CLEARING TRIALS 
A. Li\ND-CLEARING PRACTICE 
Pounds 
601 
560 
~84 
515 
---- ---
Gain 
Pounds 
46 
71 
I 12 
152 
Considerable clearing was done at the Station in 1917, combining 
the use of dynamite and the stump-puller. The plan followed was to 
pull the stump first and Llast afterwards. Labor was scarce. so a boy 
was used with the team, and a man and a boy on the cable. Jn two 
and three fourths days of nine hours each, or twenty-five hours, 2.8 
acres were pulled, or one acre in nine hours. The stumps were re-
moved <:'ntircly and were not allowed to drop back into the holes. 
lt took no longer to blast the stumps a ft er pulling than before and 
there was a saving in dynamite. Fully three fourths of the stumps 
were blasted with one-half stick (one-fourth pound) of twenty per 
cent dynamite. The stumps range in diameter from twelve to fifteen 
inches. 1t would seem that on high land with stumps having at least 
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partly_ dead root systems, this plan is quite effective if properly car-
ried out. With ordinary labor it is not difficult to pull twenty stumps 
an hour if relatively numerous, and many more can be removed as the 
crew gains experience. One man can easily blast fifty stumps a day, 
after pulling. · 
B. CO:\lPARATIVE EFFICIENCY OF 30 PER CENT AND 
20 PER CENT DYNAMITE 
The land clearing was done in August, 1917. The loose, rotted 
stumps were pulled first. A census of the remaining stumps was taken 
as to number, kind, condition, and size. They were then blasted. By 
incomplete removal we mean that some portion is left that will re-
quire some power to remove it. Thirty per cent dynamite is known 
as stumping powder and the lower grade is called farm powder. The , 
iollowing table summarizes the data: 
Area, acres ........................................ . 
Kumher stumps .................................... . 
Tract I 
1.25 
70 
Tract II 
1.62 
121 
Percentage green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33.0 41.3 
Percentage dead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67.0 58.6 
Percentage pine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41.4 31.4 
Percentage birch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28.7 31.4 
Percentage hal~am . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.7 28 .. 1 
Percentage cedar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 
Percentage popple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.9 
Percentage miscellaneous . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 0.9 
AYerage diameter, inches . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.37 13.8 
Stumps completely remo\:ed ................. ·. . . . . . . . . 10 1 S 
Percentage strength dynamite........................ 20 30 
::-fomher one-half pound sticks........................ Q8 112 
Cost per pound, cents ...................... '......... 17 19 
Cost per stump, total, cents. . . . . . . . . . . . . . . . . . . . . . . . . . 11.9 8.79 
Cost per stump removed............................. 13.91 10.03 
. .\!tho the stumps blasted with 30 per cent dynamite were a trifle 
smaller, more of them were green. The cheapest work was· done with 
the stronger powder. 
POULTRY PROJECT 
Poultry work is carried on as a commercial enterprise. The flock 
consists of 65 per cent Single Comb 'White Leghorns and 35 per cent 
Single Comb Rhode Island Reds. As far as possible farm-produced 
feeds arc fed-barley, skim milk and buttermilk, oats, roots, clover, oats 
and rye sprouts. The flock is divided into a breeding flock of mature 
hens and a producing flock of pullets, all stock running in flocks of 
100. They go into winter quarters about the first of October. The· 
AND EXPERIMENT STATION, DULUTH, 1917 15 
Leghorn pullets began laying when five months and four clays old. 
the Rhode Island Reds when eight months and nine days. Returns 
are given for the last two years. The yearly record begins November I. 
Average number of hens in flock .................... . 
Total number of eggs produced ..................... . 
Number of eggs per hen ............................ . 
Gross returns per hen, eggs and stock ............... . 
Gross cost of feed and consumable supplies .......... . 
Net returns over cost of feed and consumable supplies 
Increase in gross returns per hen, per cent. .......... . 
Increase in gross cost of feed and consumable supplies 
per hen, per cent ............................... . 
1915-16 
164 
17,680 
107 
$4.75 
2.58 
2.17 
1916-17 
185 
25,095 
135 
$6.14 
3.81 
2.33 
29.2 
47.6 
Altho there is an actual increase in net return over cost of mam-
tenance of I 6 cents per hen, the cost of maintenance (feed and 
consumable supplies) has increased 18.4 ·per cent more than the Yalue 
of the product per hen. By the use of good cockerels, and rigid culling 
of hens in August and pullets in January it was possible to somewhat 
balance the effects of war-time prices. 
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